Although cognitive impairments are consistently linked to functional outcome in chronic schizophrenia, the relationship remains unclear for patients with first-episode schizophrenia. The objective of this present study was to determine whether there are distinct developmental trajectories for functional outcome in patients with different levels of baseline cognition. The present study has a multi-follow-up design, and includes data from six follow-ups over four years. Assessments were conducted yearly, apart from the first year where assessments were conducted every six months. A total of 28 patients with first-episode schizophrenia participated in the study, with 79% of patients retained at the 4-year follow-up. Cognition was assessed with MATRICS Consensus Cognitive Battery. Functional outcomes were obtained through Global functioning: Social and Global functioning: Role. Data were analyzed with linear multilevel models. Results suggest steady improvements in social and role functioning among the patients across the four year period. Baseline attention, verbal learning, and verbal working memory were significantly associated with social outcome. Role functioning was significantly associated with attention, verbal working memory, and reasoning/problem solving. Furthermore, the rate of change in social outcome varies among patients depending on their baseline level of attention and verbal working memory, with the lowest scoring group showing the least improvement over the years. The subgroup of patients with the largest cognitive impairments at the onset of the disorder shows limited improvements in social functioning compared to higher functioning groups.
Introduction
Impaired cognition is considered a fundamental deficit in patients with schizophrenia (Kahn and Keefe, 2013) . A number of studies have found cognition to be one of the most robust predictors of functional outcome (Green and Harvey, 2014) . There is a growing interest in examining the relationship between cognition and functional outcome, as cognitive rehabilitation is recognized as a possible target in the treatment of the disorder. With the emerging knowledge of the existence of subgroups of schizophrenia patients, recent reports emphasize the importance of personalized schizophrenia treatment. An important goal is to understand the unique characteristics of a patient and how this affects individual risk of illness onset and treatment response (Insel, 2010; Ozomaro et al., 2013) , thereby providing interventions that increase the chances of recovery.
In recent years, a large number of studies have examined the relationship between cognition and functional outcomes. For instance, better global cognition at stabilization is associated with full recovery, indicating symptom remission and adequate social and vocational functioning (Robinson et al., 2004) . In a review of cross-sectional studies, Green et al. (2000) identified attention, along with executive functions and verbal memory, as promising neurocognitive domains that are consistently associated with functional outcome. When considering longitudinal studies, Green et al. (2004) concluded that there is convincing evidence for an association between cognition and functional outcome in chronic schizophrenia. However, when considering first-episode schizophrenia (FES), the longitudinal effects of cognition on functional outcome are not as well-established (Nuectherlein et al., 2011) , even though the cognitive deficits in chronic patients and FES-patients are found to be comparable in magnitude and pattern (Mesholam-Gately et al., 2009) . One reason is the scarcity of longitudinal studies which include cohorts of FES-patients (Milev et al., 2005) . Furthermore, it is difficult to make direct comparisons across studies due to large differences in methodology (Allott et al., 2011) .
Regarding the relationship between cognition and functional outcomes in FES, several longitudinal studies have attempted to identify specificity by exploring how various cognitive domains are differently linked to or predictive of outcome. For instance, Milev et al. (2005) found that attention and processing speed were related to the degree of work impairment in an average follow-up period of seven years. On the other hand, only verbal memory predicted the degree of relationship impairment. A study by Nuectherlein et al. (2011) found that three cognitive factors (attention and perceptual processing; working memory; verbal memory and processing speed), accounted for 52% of the variance in the rate of returning to work within a 9-month period. Another studies found that attention at baseline predicted work outcome at 2 year follow-up (Tandberg et al., 2011) . When considering predictive factors of social outcome, studies have consistently found an association between attention and social outcome (Torgalsbøen et al., 2015) , which is in accordance with findings on chronic schizophrenia (Addington and Addington, 2000; Velligan et al., 2000) . However, a review by Allott et al. (2011) reported a predominance of negative findings in previous studies of FES, partially due to heterogeneous measurements of cognition and functional outcome. It has been suggested that these negative findings might not be attributable to FES, but instead to specific features of the individual studies (Nuectherlein et al., 2011) .
Longitudinal studies on neurocognition in schizophrenia are rare, and many include only two measurement occasions. Multi-follow-up studies provide opportunities to discover long-term changes in neurocognition and fluctuations in illness trajectories. A recent multifollow-up study of processing speed showed impairment in patients with schizophrenia compared to other diagnostic groups. Impairment in processing speed was most pronounced following the acute psychotic phase, and with the patients subsequently demonstrating improvements followed by stability (Bonner-Jackson et al., 2010). The current literature lacks studies that include both measures of neurocognitive variables and functional outcome, which is unfortunate given the value of long term multi-follow-up studies. Moreover, current multifollow-up studies include assessment points many years apart, thereby being less sensitive to changes that occur in between the assessment points. Another issue pertaining to current studies is that they often examine the patient sample as a single group. However, since patients with schizophrenia experience varying degrees of neurocognitive deficits, it seems likely that the recovery processes will differ for different subgroups of patients. A recent multi-follow-up study by Rund et al. (2016) compared the cognitive trajectories of three subgroups of patients over 10 years. They found that patients with stable remissions in the first year improved in cognition compared to patients who experienced relapses and patients in continuous psychosis. Still, this study did not include measures of functional outcome.
In the Oslo schizophrenia recovery study, FES-patients are assessed annually over ten years with measures of cognition and functional outcomes. This procedure enables us to study the recovery process in greater detail than previous studies.
The present study addresses two research questions: Which cognitive domains at baseline predict later functional outcome? Are there distinct developmental trajectories for functional outcome in patients with different levels of baseline cognition?
Methods

Participants
A total of 28 patients with first-episode schizophrenia were recruited from mental health service institutions in the Oslo area. The patients were referred to the study by their treating clinicians, and were screened using the following inclusion criteria: age ≥ 18 years; the first episode of mental illness was within the spectrum of schizophrenia and psychosis according to DSM-IV (American Psychiatric Association, 1994) ; IQ N 70; presented no evidence of affective disorders, head trauma, and primary diagnosis of substance abuse; and referred to the study within five months of their first contact with mental health service institutions. Demographic and clinical characteristics of the participants are presented in Table 1 .
In the follow-up period, patients were provided treatment by their local mental health service institutions, through medication, psychoeducation and case management. All patients could read and write Norwegian fluently, and written informed consent was obtained from all participants. The study was approved by the Regional Committee for Research Ethics (REK).
Here we present data from six follow-ups over four years: baseline, after six months and after a year. Thereafter, they were measured every year for three consecutive years. All patients were retained during the first three follow-ups, while three participants left the study during the 2-year follow-up and an additional three dropped out during the 3-year follow-up. On every measurement occasion, the patients completed all the assessments as described below.
Clinical instruments
The clinical interviews and tests of the participants were conducted within the first five months of their admission to a hospital or outpatient clinic, and were carried out by an experienced clinical psychologist. Diagnoses were established using the Structural Clinical Instrument of Diagnosis for DSM-IV Axis I disorders (SCID-I), modules A-D. Furthermore, a semi-structured interview was used, and based on this information a score of social and role functioning was given according to the Global Functioning: Social (GF:Social) and the Global Functioning: Role (GF: Role) (Cornblatt et al., 2007) . A score ranging 1-10 was given. A higher score indicates better functioning.
Neurocognitive measures
Cognition was measured with the MATRICS Consensus Cognitive Battery (MCCB), which is a standardized test battery for use with adults with schizophrenia and related disorders (Nuechterlein and Green, 2006) . The assessments were carried out by graduate students of clinical psychology trained in neuropsychological assessments, using the Norwegian version of MCCB. Norwegian reference data has been collected and reported (Mohn et al., 2012 
